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CONCERNINQ T H E  RELATION BETWEEN THE DURATION, INTENSITY, AND THE PERIODICITY OF RAINFALL. 
By Prof. PETER PHILIPOVITCH GORBATCHEV. 

[Rostov on Don, Russia, May 27,193.1 

According to theoretical calculation, a definite quantity 
of water va or brought by cyclonic air currents from 
the point o f  eva oration to the point of observation 
in form of a.cloud: with a degree of humidity just suffi- 
cient to begin condensation, can produce precipitation, 
the general amount of which, h and the duration, t, 
can vary with the length of tho cloud and the velocity 
of the air currents- in which it floats. But for all this 
equally possible rain, that is, for rain precipitated from 
the same cloud, there must esist a definite relation 
between the average intensity of preci itation during 

rainfall, t ,  that is 
the time of the rainfall, i = h / t ,  and the 2 uration of that 

e&&= izdc= in-& = A 

possible to construct a theoretical curve for limiting 
intensitities after the equation, .i = A/dj for different 
durations. 

If one conipares the results of investigations of different 
authors concerning the limiting intensities for different 
laces, obtained by selecting from meteorological records 

for a given period of time the observed intensities for each 
cluration, it will appear that in all cases, those limiting 
intensities, expressed by empirical formulae or curves. or 
tables, come always very near and sonietimes comc!de 
wit,h theoretical curves constructed after the equation 
i = A  /& by corresponding average vdue. of A. So, for 
instance, espressing h and .i in mni. and t in minutes, the 
curves of the heavy showers for North Germany, accord- 
inm to the formula of Hellmann, will correspond to the 
vafue of A = 6.7 and the curve of moderate showers will be 

Fm. l.-Curvea of intensity ( i - A / f i  of showers in Middle Germany ( a m  Hellmann). 

Here the quantity A depends on the one hand, on the 
quantity of the drifted rain material in the cloud, and 
on the other hand on the angle of ascending cyclonic 
motion of the cloud, which is a result of topographical 
conditions, but it does not depend on the velocity of the 
storm nor on its len th. Therefore, the quantity A for 

constant quantit and is characteristic of it and, therc- 

this cloud. 
If the quantity of the water vapor in the cloud happens 

to be the maximum that is ever possible in the giren 
period, owing to the extreme evaporation as a result 
of insolation and other favorable conditions, then surely 
all the equally possible precipitation from such a cloud 
will be stronger than from every other cloud. Conse- 

, the values of tlie intensities of such precipita- 
tions quent? or corresponding periods will be the l imt  for the 
given place d w n g  tlie time considered, the same as the 
quantity A itself. If the quantity A is hiown, it is 

every separate-clou f p?ssing ab0v.e .a gi1-F” place is a 

fore, of the who r e series of rains equally possible from 

A=4.4. (Fig. 1.) The 
curve of heaviest rains for 
the United States of Amer- 
ica, after A. J. Henry, cor- 
responds to A =  12.4, and 
for the heaviest showers in 
the southwest of Russia 
A=11.7 (after Dol ov). 

the curves for moderate 
showers for North Amer- 
ica will he as follows: Cen- 
tral Stabes - A  = 5.2 ; New 
En land, A=3.5  (Fi 
an lf for South a t  antic 
States, -A = 5.7. Berlin 
has A = 3.0 (according to 
Friihling for the space of 
a year) and Darmstadt 
- A  = 2.3 (according to 
Heyd for the space of a 
year). 

According to the condi- 
tion i.= h / t one can pre- 
sent the expression for A in 
ot.her terms: A = h  1 4-t 

According to A. Fo d well 

P’ 2 i ;  

0 60 80 
Duraf/oon ifl %nin. 

and A =  ,/z The’ last 
eauatioii shows that the 

propor’tions of the tw; most importnnt characteristics of 
the rain, that is, the quantity of the rain (the quantity 
h) and by the intensity of the rainfall (the intensity i). 
Therefore the quantity A may be called the “rain ower” 
as similarly in electrical terminology the pro 2 ucts of 
quantity of current (in amperes) to its intensity (in volts) 
gives the effect or t.he power of the motor. 

This deterniinat,ion of the “rain power” is convenient 
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- I -- 
1. Small rains.. .............. Olimportanrr ouly lorri~~alcruiromics. 
2. Ordinary rains ..........-._I Occur vearly 
3. Moderate showers. ........ l’roduk streams in imtural cavities. .. 
4. Heavyshowcrs ............ Are mmtiuned in rcetrrds as rare 

5. Extraordinary showers.. . _ I  Disastruus rcsults.. ................... 

.......................... 

phenomenn. 

-. 
I 
! Rail1 pr.iwr, A.  

I I Prtm-1 ~t.- 

Cliaracl erisl icr. I_-___ Typr of precipitation. 

....... - _ I  - -- 
I 

n. n 1. (I 
3. 0 1 5.11 

5.1 7.0 

7.1 and Iiiglicr. 

1.0 .................... 
3.0 .................... 
5.0 .................... 
7.0 .................... 

12.0 .................... ia 0.. 
26.0 

.................. .................... 

After the Observation for the plniiis of E 4 urn;rlc, 011~ 
can take A =  12 8s the 11 per limit, fur p w c i  o rst,ra- 
ordinary showers (Bohers ! crg in Brnndenburg, June 21, 
1895, A = i x  , /d=l.OSi: Jm= 11.S). The upper 1imit.s 
for the “power ” of estraordinnry ShCJ\\.erS in Norbli 
American nre approaching t,he smie number (Merrill, 
Wis., July 2-1, 1913, A=0.6:!,/=@= 13.3). In  ~iioun- 
tainous countries the est,raorcliiin.ry showers rc?acli t,he 
power of A =  16 (Niecler Mnrsborg in Proriiiz West- 
fallen, August 6, 1S97. A=3.39da= 15.4). The show- 
ers annotated under Tro ics littre the power of A = %  

f i 5  = 28.9. 
(5) When coniparing rains of different inte1isit.y nntl 

duration, one can get an esnct. cst,im.zte by conipnrisoii 
of their “rain powers.” For instance, after t,lic t,orrible 
catastrophe of Kukui Dam on Moscow I<ursk railw-tty, 
Russia, there was ofl’erecl by the Ministry the formula of 
Kostlin based upon tlie rain ower A = 0.9CjJiO = 3.0 for 

But engineers find it insufficient in practice because there 
have been observed heavier showers which have been 
confirmed by special observations. But, from t.he cal- 
culation of rain power for the Kukui shower, above 
mentioned ( A =  0.48JZ0 = 7 .4 )  one can see at once 
that it is to be placed aniong estraor,dinary showers 
and gives 25 times niore precipittttion than would follow 
from the formula of Kostlin. 

To make such comparisons easier we give below t,iibles 
of intensities and general amounts of precipitation wit,li 
different durations for principal categories of rain power. 

(Manila, the hurricane o B Ort.c)brr 19-20, 1SS2, A = 6.77 

the calculation of capacity o P pipes or rai1w:i.y culvert,s. 

TABLE l.--dzvrflge h tens i f i ca  i=A/d? ( i l l  nani./nah. 1. 

Duration of rainfall t = 

Categories of rain 
power i-A/ Vf. 1 3 G 

hour. 1 hours. 1 l i t r im.  

Il.55 ’ 0.45 0.39 ;I.; j 0. I6 U.Yl 0.75 ’ 0.G5 0.27 
1.27 i 1.04 ! 0.90 u.52 , (1.57 

1.3s 
2.91 2.3s i 2.U6 I. IS 
4.73 3.Si , 3.35 1.92 

2.1s I 1.79 , 1.55 U.S9 

0.26 
0.77 
1.29 
1. s1 
3.10 
4.13 
0. i l  

h-Ae/t. 

1.0 .................... 
3.0 .................... 
5.0 .................... 
7.0 .................... 

........ 

15 
minutes. 

3.9 
11.6 
19.4 
27.1 

13.4 
41). 3 
67. 1 
93.9 

161.0 
?14.7 
378.9 

1 2 0  .................... 46.5 
16.0 .................... 61.9 
26.0 .................... 100.6 

1Y. 0 
K. 9 
94. Y 

132. x 
227.6 
3u3.5 
493.” 

Duration of rniufall 1 = 

30 
minutes. 

5. 5 
16.4 
27.4 
3s. 4 
65.4 
57.7 

142.5 

- .  . 

45 
minutes. 

6. i 
20.6 
33. B 

so. 5 
107.1 
174.5 

47. n 

-. ..... 

... .- 

I 
hour. 

7.7 
23.3 
3s. li 
54.3 
9 3 . 1 1  

1 3 .  u 
Wl. 5 

hours. 3 1 6  hours. 

Since we know the largest possible “rain power’’ for 
different count,ries, we can verify the accuracy of 
separat.e observations. For instance, t,here had been 
c1oubt.s about t,he shower a t  Naaartava (prov. Clierson, 
Russia) July 9, 1931, which has $,en recorded as having 
h =99 nini., f=30 min. and i = 3 . 3  mm./min. If one 
calculated t.he ruin power according to it, it will be A =  
3.3 J30= 1S.1. B s  there are never on the plains of 
Europe showers with A niore than 12.0, and in nioun- 
t.ainous countries no more than A =  16.0, so there must 
be obviously a niistake in t.his record. And, indeed, 
t.liere is :in esact record in the detailed revision of Pro- 
fessor Klossovsky from which one can see that tlie rain 
lasted not for 30 minutes but for 4 hours and 30 niinut.es 
or 270 minutes, so that the intensity will be only i=O.4.  
Then the rain power will be A = 0.4 -0 = 6.6 what [which] 
is a rttther heavy but quite possible shower for the given 
country. There is also a shower quoted in the list of Pro- 
fessor Friedrich, that took place in Berlin, April 14, 1902, 
that WRS mentioned as hltving A. = 143 nini., 1 = 310 min., 
and .i = 1.1s nim./min., which give the rain power A = 1. IS 
4.m = 17.1, which is quite inipossible for the Prussian 
plain. But according to a more careful esamination of 
t,hat remarkable shower, it appears from a list by Pro- 
fessor Hellniann and description of Professor Heigard t of 
the heaviest point of rainfall that exact numbers are as 
follows: A. = 166 n ~ n . ,  f = 345 min., and i = 0.4s mm./min. 
That corresponds to A = 0.4s ,/3a = 8.9 which is 
probable for Berlin. I t  is very possible that some o the 
records quoted in lit,erat,ure about estraordinary showers 
(ns for instance in Brdais in Rumania, h = 205 mm., t = 30 
inin., and A = 45.1 ; in campo, Calif., h = 293 nim., t = 60 
min., and A = 38.0, mid others) will require correction in 
order to make them conform to original records. 

If one examines every shower separately it appears 
that the rainfall takes place somewhat unequal1 because 

of the values of the “rain power” for its separate parh 
from the average power of the rain for the whole time of 
its duration are not so reat and do not surpass 10 per 

no inore t.lian 15 percent for the masimum taken from 
t,he niicldle of the rain, as one can see from the esami- 
nation of a famous, estreniely irregular, shower at  
Zurich, June 3, 1878, with A = 4 . 0  and mth  greatest power 
from the beginning of t,he rain wit.h A = 4 . 4  and A = 4 . 6  
for t.he niasimum part in t,he middle of the rain. No 
niore than such departures are observed among other 
rains, when comparing their average power with the 
largest in masinium part,s. From this it follows t.ha.t for 
tletcrmining rain powers one has always to calculate it as 
averitge power for t,he whole rain and not divide it into 
heavy and small parts; that for pract.ica1 purposes, for 
technical calculat,ions, for instance, one can assume 
wit,hout great error t.liat tlie relation bet.ween the duration 
and the int,ensit,y of the rain is niaintainecl in every part 
of it,, and that, t.hc value of the “ rain power” remains the 
snnie as for tlie whole rain, nnd for ever part of t,he 
durat,ion taking it from t,he beginning of t i e  9 ra.infal1. 
TJ to this point the “rain power” A has been esamined 

of meteorological o servutions. But if one compares the 
limiting rain powers for the same oint in different ears, 

fact t,liat the quant,ity A de ends, as saicfabove, upon 
the largest amount of drifte Ip rain material: that is. from 

quite 

of the irregularity of the air currents. But the B epartures 

cent for every part of t a e rain from the beginning and 

i bv t i e  f) author inde endently of the length of the period 

it, will tip ear that tlie limits wil P be greater tlie iy onaer 
t.he perioc r of the observation. This is es  lained by b e  

the lariest evaporation and the strongest cyclones, which 
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A .................................... 9.3 7.4 

NumbcroIrases Ji- _.___.___._._______ 1 1 

- - 

-- 

depends for itself upon tlie quantities of cdoric energy 
emitted by the sun. Professor Briickiier proved the pen- 
odicity of this phenomenon with the change of cold and 
warm years during the period of 30-35 years and related 
it to the suns ot mnsimum. But the compnrison of 

repeat every two Briickner periods; that, is, every (io to 
70 years; there a.re also some indic.at.ions of two periods 
for the masimit of tlie solar spot.s, about. 11 and &out 
60 yenrs, t,hat appeftr in the complete fluctunt.ions in t,he 
curve of periodicity. Therefore one must w.ait, also for 
the change of limiting “rain power,” the period of about 
35 or 70 years. 

If one esaniines the number of tlie oc‘curences esceecl- 
ing some certain “ rain power ” by other heavier rains, it 
remarkable regularity is discovered; for esample, if c d -  
culating the “rain powers ” from tlieir complete list for 
the given country during the period I I  years and tabulat- 
ing them according to tlieir powers beginning frvm the 
largest, we obtain ICl, IC2, itnd so on, C R S ~ S  for ererv ob- 
served power. If we take every power that exceeds the 
nearest nest class of An-O.I  and add the number of 
cases, we have for any rain power An - 0.1 the number 
of cmes of exceeding = K, + K2 - - - - - - + I!,, = E l i  for 

spring floods o P rivers shows that the greatest mnsinin 

6.0 5.7 5.6 5.3 5.0 4.0 4.5 4.3 4.1 

1 2 1 1 ! 1 1 2 2 2 

I - - - .- - - - - - 
I 

the whole period of n years and ”1: for 1 year. 
11. 

Yore ll~sti  Y2.. . ..__.___._. . .__.. . 
More than 7.3 ._._._.____.______._. 
hfotc than 5.11.. . ._._._. ._._._.___. 
More thnti 5.6.. _.______._______...  
AflJrC than 5.5 ... ..________.__._.._ 
Mim than 5.?. . . .. __._._.._._____. 
hIore than 1.9 ._.__.___.___.___._.. 
More thnn +. 4 .  .. ... .. .. .______._.. 
Norc than J.1 ._...__._....______._ 
More than +. ?... ._.____.______.._. 
More tliati LO.. . _. . _. __. . ._. . . . .. . 

Per/od in Years 

Fro. 3.--Curves of periodicity nf “rain powrr“ (A-rG p). 

This quantity expresses the frequency of only one 
esceeding the given “rain power” in the course of one 

year -=- and tlie inverse yunntity p will be the 

eriod for the only one esceeding the given “rain power.,’ 
!f we set down graphically the observed rain powers A 
as ordinates takin the periods p (the escedmce intrr- 

tries will be all cubic parabolas, which means that there 
exists an e uation A = p+i/p where p is R constai!t cliiiintic 

its climatic and eographical conditions. So, for instmce, 

p=2.90; for Stuttgart, p=3.1G; for Petrogmd, p =  1.45, 
and for Astmkhan p = 1.09. 

One may note that it follows from the corresponding 
equations that the climatic factor p esceeded the “rain 
powerlJ A no more than once a yew, and generally the 
“rain power” A can be expressed ns tlie theoreticd 

XK 1 
?lJ p 

vd) ns abscissae t Ei ie curves obtained for different coun- 

factor for 1 t ie country, espressing the correlatloii of all 

these climatic B actow have proved to be for Hnnover, 

(Fig. 3.) 

58420-23-2 

1 
1 
3 
5 
0 
7 
8 
9 

11 
13 
15 

Obsm-ed rain power A. 1 2 8  P c’; 
-- 

?8 3.07 
1L.W 2.44 
9.67 2.13 
5.M 1.w 
4.83 1.64 
4.15 1.61 
3.63 1.54 
3.72 1.18 
2.64 1 . 3  
2.23 1.31 
1.93 1.25 

3.0 
3. u 
2 8  
a. 1 
3.3 
3.2 
3. ? 
3.2 
3.2 
3. ? 
3.2 

If one knows the climatic numbers for the given 
country, one can calculate from the equation A = p V p  
for every period of time p such “rain power” A, as can be 
exceeded more than once for this eriod of time and that 

from which one can calculate from the equation i = A l  Jt 
the limiting ossible intensities for every duration durin 

calculation. So, for instance, in Germany one assumes 
for the projects of sewerage that the sewers are to over- 
fill no more thnn once a year and on the main streets 
no more than once in two or three r a m .  According 
to the author’s opinion one should ta e as a period for 
the single overfilling no less than five years, and for the 
more dangerous cases one htw to increase the eriod as 

20 years; for pipes and bridges for roadway, 35 years; 
and for railways, the largest period, 70 years. 

Moreover, one can theoretically obtain from the 
equation A = p q i  some interest,ing deductions concern- 
ing the recurrence of rains of different powers, concerning 
the average yearly amount of precipitation, and lastly, 
concerning the largest possible rain powers which are 
just,ified by actual observations. 

(10) Yearly recurrence of a group of any rain powers 
limited froin A,, to A, is expressed by the equation 

J and inversely - a will be the number of 
a Aso A’, 
years in the period of only one occurrence of any rain 
power from this group. Thus theoretically calculated 
numbers of cases of yearly occurrence nenrly coincident 
with observed actual cases according t.o the rain records 
are )raven in the table below for btuttgart and Petro- grid, but it is necessary to remark that there are not 
mentioned a reat niany small rains in the record of 
Stuttgart, a n f  that heavy showers (with A more than 
5.0) are very scarce in Petrograd and as, ac.cording to 
calculated yearly occurrence, a = 0.02 they happen only 
once in 50 years, it is difficult to expect that they can 
be mentioned in a rain record of 19 years. 

can be considered the limit for t i is period of time, and 

K this period o ! time. This is very important for technica 

follows, for instance: For deep valleys within t R e town, 

1 - = p 3 - u  As -A3 



308 MONTHLY WEATHER REVIEW. JUNE, 19% 

Country. 

Budapest. ................... 
Paris ......................... 
Treuenbriet.zen(Brandenbur~~ 
Vienna ....................... 
Breslau ...................... 
Schaerin ..................... 
Karlsruhe .................... 
Geneva.. .................... 
Nieder Marsberg.. ........... 

Categories of rains. 
Theoreti- Actual. Th:iyu- Actual. I 1 I I 

Theoretical. Actual. 
Date. Yearly H., 

June 3.1S75 
Se t. 200.1SJj7 
Jufy 31,1SV7 
July 21,191’2 
Aur. 6 1558 
May ll:li70 
Jiine Z3.1S5 
Slay 30,1*27 
.4ug. 6,1&97 

I___ 1-1-1- 

Y. Y 
10.6 
10.9 
11.7 
11.9 
IS. 4 
13. Y 
15.0 
16. s 

Ordinary ralm (1.0-3.0) .................... 1 3;0.~ I 2.1 I 2.0 I 2.9 
hloderateshowers (3.04.0). ................ O.B 0.01 0.07 
Heavyshowers(5.~7.0). .................. 0.16 0.17 I 0.W i 0.00 

$. 5 
9.2 
10. S 
9.9 

10.1 
11.4 
13.0 
r2. 1 
15.4 

I 

The avera e yearly amount of preci itation evidently 

rains corresponding to. t,heir yearly occurrence nnd CJIW 
can espress it theoretically by equation H=Sl /? .  If 
we coiiipute t.he quantity S for four towns wit.11 col1t.i- 
nentd climate we obtain for Stuttgnrt S=110, for 
Hanover S = 116; for Eliatminoslav S = 120, and for 
Astrakhan S =  131. Therefore, one can take for the 
central region of Euro e the middle nuinber mit,h suffi- 

But for countries with humid sea cliiiiate the quantity 
5’ departs c.onsiderably from it.s averaae value (for 
instance, for Petrognd S = 271). Probaky there fall 
and are recorcled very siiiall rains u-hich in a diier con- 
tinental clininte are eva orated without reaching t,he 

rain power” for a given 
place will evidently e such a power as is not surpassed 
rn the course of the complete cycle of periodicity of pre- 
cipitation for p e m ,  and cpnsepently will be A = p v p +  

p is unknown, it can be substituted by yearly average 
quantity of precipitation H (from the equation A= 130 
I/?), from which it becomes approximately A = 0.041 

The complete cycle of periodicity of precipitation 
nialies up, according to Bruckner, p=35 years, and then 
the maximal rain power will be A = 0.131i/a3 + 0.1. But 
according to the opinion of the author the complete cycle 
of periodicity must be a double one-that is, p = ’70 years. 
The maximuin possible “rain power’’ will be somewhat 
lar er, namely, A = 0.17i /F +0.1. 

!or the verification of this formula there were calcu- 
lated by the author the “powers” of all remarkable 
showers known to him, from which ap eared to be that 

do not surpass the calculated value of their ower for the 

ological reports seldoni embraces a penod of observations 
larger than for 30 to 40 years. Only in nine cases quoted 
below the actual maxmum (‘rain power” was larger 
than the theoretical for the eriod o p=35 years, but 
did not reach the theoretic2 power cnlculated for the 
period of p =70 years. 

consists of t % e suiii of prepipitation o r all categories of 

cient accuracy and o 7l tain the equation H = l 2 0 @ .  

surface of the earth and t P ierefore escape being recorded. 

0.1. In  case t z .e esact climatl? number of the country 

gossible (( 

(12) The largest 

li/P li//p+o. 1. 

for the majority of actual observations t K e li  rain powers” 

period of p=35, although a proaching it c r osely. That 
could be expected because t R e majority of emct meteor- 

1R75-Aug. 31. .................................... 1.20 
Ilitj-Jime i... ................................... 0.54 

July XI ..................................... 0.3s 
1577-J i n @  20.. ................................... 0.67 

Junu 21 1.20 
July 14.. ............ .-_ ................... 0.44 
July 1s.. ................................... 0.35 

lS;(cM3). 12.. ................................... 0.25 
blny 14.. ................................... 0.M 
Junz 14 ..................................... 0.59 
July 27.. ................................... 0.43 
.4ug. i ...................................... 0.34 
.\w. 7 ...................................... 

lbQ--.Apr. a!. .................................... 
Is<*Trlny 1.1 ..................................... 

Jiina 11 ..................................... 
July 1 ...................................... 
.\ LLS. 13.. ................................... 

..................................... 

0.49 
0.26 
0.62 
0.55 
0.59 
0.25 

Bept.8 ..................................... 0.29 

July 16.. ................................... 0.22 
IP82-TrIay 30.. ................................... 0.82 

blav 50. .................................... 0.73 
LSi-Majr S.. .................................... 0.52 

July 10.. ................................... 0.85 
July 10. ..................... ..:. ........... 1.01 
July 1.. ................................... 2.50 

SelJt.18.. .................................. 0 . g  
lS81-J~lY 9.. .................................... 0.71 

TABLE 5.-Rains at Sfiiffgnrt recordd iliiring the period 18754905, 
accordiiq to Dr. Th. Heyd. 

[The intensity 01 precipitation in mm./min. is calculated by the author.1 

I I I 

Dater. 

I 
Fcd. I 

435 : 7.6 
w 6.1 

Gl4 9.5 r:: 10.6 
c-- 11.5 
975 12.9 

a00 
90 
83 

112 
m 
74 
58 
42 
67 
99 
71 
56 
82 
44 

104 
91 fm 
42 
47 
67 

124 
37 

137 
121 
sa 

143 
174 
417 

Conforming to the above, the calculation for the rain 
power A = ,i t and climatic. numbers of country p =Ali/p 
give a new me t.liod of working with meteorological 
observations, allowing us to establish some laws for 
phenomena of precipitation and obtain by theoretical 
nieans deductions confirmed by observations. Therefore, 
it is very desirable to include in all meteorological records 
information concerninv the ra.in amounts 7i and duration 
f ,  also the calculate$ quantities of the rain power A. 
Summarizing the latter for many stations with regard to 
their duration, occurrence, and departure from their 
passage above some nei hboring points of observations, 

factor for different count,ries p from t ie location of points 
of observation relative to the mountain ranges and 
t.racks of cyclones and their elemt.ion above the sea 
level, it is possible to o en new mays of esploration 

virgin forest in which appeals now the vast amount of 
nieteorological observations concerniw the rainfall of 
many thousands of stations in the whore world. 

s and so on, and dso stu $ - ying t.he de endence of climatic 

through t.he estremely a g undant but hardly accessible 

DISCUSSION. 

By €1. R. T.EACH and R. E. HORTON. 

[VoorheesviUe, N. Y., July 24,1923.1 

The suggestion that stornis can be classified according 
to their “rain power” is worthy of further study. Once 
its true relation to other storm characteristics is estab- 
lished, and its frequency equation determined, most of 
the stoiiii characteristics of n certain locality can be 
expressed in two or three sim le e uations, the constants 

suggested in the paper. 
The formula given for (‘rain power, ” A = idt is not satis- 

factorily proven ancl is not in accordance with more recent 
intensity-duration formulas. The assumption that the 
power of a given stoTin is constant is not conclusively 
shown ancl it seems just tis logical to assume that the 
power mav suffer dedetion as f.he storm urorresses. The 

of which inay possibly hold P. oi re Y ntively large areas, as 

‘ -  & “ a -  


